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CLAIMS 


[Claim(s)] 

[Claim 1] It sets to the paste formula cadmium negative-electrode board for alkaline batteries with which a paste 
formula active material comes to add a nickel compound, and is nickel (0H)2 in the aforementioned nickel compound. 
Paste formula cadmium negative-electrode board for alkaline batteries characterized by containing the nickel 
compound electrochemically generated so that it might consider as a raw material and the valence of nickel might be 
set to 2.2-3.4. 

[Claim 2] The aforementioned nickel compound is NiOOH and Ni02. Paste formula cadmium negative-electrode 
board for alkaline batteries according to claim 1 characterized by including at least one. 
[Claim 3] The paste formula cadmium negative-electrode board for alkaline batteries according to claim 2 
characterized by the content to the aforementioned paste formula active material of the aforementioned nickel 
compound being 0.05 - 1 .0 % of the weight. 

[Claim 4] nickel (0H)2 the method of filling up a charge collector with the added active material paste, and 
manufacturing the paste formula cadmium negative-electrode board for alkaline batteries ~ setting ~ nickel (0H)2 the 
charge collector was filled up with the added active material paste — un — formation - the manufacture method of the 
paste formula cadmium negative-electrode board for alkaline batteries characterized by to carry out an overdischarge 
until the valence of nickel is set to 2.2 -3.4, after degassing a plate 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the paste formula cadmium negative-electrode board for alkaline 

batteries, and its manufacture method. 

[0002] 

[Description of the Prior Art] The paste formula cadmium negative-electrode board used for an alkaline battery fills up 
with and makes an active material paste to charge collectors, such as a nickel punching metal. When charge and 
discharge were repeated to the alkaline battery using this kind of negative-electrode board, there was a problem that the 
cadmium which is an active material condensed and service capacity fell compared with a sintering formula alkaline 
battery. Then, adding the nickel hydroxide which has a specific particle diameter with the preliminary charge matter 
which consists of cadmium during an active material paste as shown in JP,2-1 89863 ,A was proposed. If nickel 
hydroxide is added during an active material paste, even if it can suppress condensation of cadmium and will repeat 
charge and discharge on a cell, it can prevent service capacity falling. 
[0003] 

[Problem(s) to be Solved by the Invention] However, even if it added the nickel hydroxide which has a specific particle 
diameter in this way during the active material paste, compared with the sintering formula alkaline battery which there 
is a limitation in preventing the fall of the service capacity by the repeat of charge and discharge, and fills up the charge 
collector of a sintered compact with an active material, the fall of service capacity was large. 

[0004] The purpose of this invention is to offer the long paste formula cadmium negative-electrode board for alkaline 
batteries of a charge-and-discharge cycle life. 

[0005] Other purposes of this invention are to offer the method of manufacturing easily the long paste formula 

cadmium negative-electrode board for alkaline batteries of a charge-and-discharge cycle life. 

[0006] 

[Means for Solving the Problem] this invention is aimed at the paste formula cadmium negative-electrode board for 
alkaline batteries with which a paste formula active material comes to add a nickel compound. At this invention, a 
nickel compound is nickel (0H)2. The nickel compound electrochemically generated so that it might consider as a raw 
material and the valence of nickel might be set to 2.2-3.4 is included. In addition, a "paste formula active material" here 
is an active material formed using an active material paste. Specifically, a charge collector is filled up with an active 
material paste, and digestion, dryness, etc. are given and formed in this active material paste. Moreover, with "what 
was generated" electrochemically, a chemical reaction is produced with electrical energy and it generates. Moreover, 
****** which divided the integrated value of the valence of the nickel of each nickel compound molecule which 
constitutes a nickel compound by the number of molecularity with the "valence of nickel" here. The valence of nickel 
the nickel compound of 2.2-3.4 That from which nickel (0H)2 (valence 2.0 of nickel) and NiOOH (valence 3.0 of 
nickel) would be in the mixed state. That fi-om which nickel (0H)2 (valence 2.0 of nickel), NiOOH (valence 3.0 of 
nickel), and Ni02 (valence 4.0 of nickel) would be in the mixed state. Or NiOOH (valence 3.0 of nickel) and Ni02 
(valence 4.0 of nickel) will be in the mixed state. When the valence of the nickel of a nickel compound is set to 2.2 
when the nickel compound is the mixed state at a rate of the molecularity of nickel (0H)2 (valence 2.0 of nickel), and 
NiOOH (valence 3.0 of nickel)8:2, and NiOOH (valence 3.0 of nickel) and Ni02 (valence 4.0 of nickel) have become 
[ the nickel compound ] the mixed state at a rate of the molecularity of 6:4, it is thought that the valence of the nickel of 
a nickel-compo und is set to 3 A, The oxidation reduction titration of KMn04 can perform measurement of the valence 
of the nickel ofa nickel compound easily. 

[0007] As for the content to the paste formula active material of a nickel compound, it is desirable to consider as 0.05 - 
1 .0 % of the weight. If a content is less than 0.05 % of the weight, a charge-and-discharge cycle life cannot fixlly be 
prolonged. Moreover, if a content exceeds 1.0 % of the weight, an active material content will fall and the service 
capacity of a cell will fall. 


[0008] In order to manufacture simply this kind of paste formula cadmimn negative-electrode board for alkaline 
batteries, it is nickel (0H)2 first. The sheep Chemicals plate which filled up the charge collector with the added active 
material paste is degassed. And an overdischarge is carried out so that the valence of nickel may be set to 2.2-3.4. If it 
does in this way, since the valence of nickel can form a predetermined nickel compound into an active material in the 
manufacturing process of a negative-electrode board beforehand, without manufacturing the nickel compound of 2.2- 
3.4, a negative-electrode board can be manufactured easily. 
[0009] 

[Function] Like this invention, it is nickel (0H)2. Little addition and the charge-and-discharge cycle life of a cell can 
be prolonged for the nickel compound electrochemically generated so that it might consider as a raw material and the 
average valence of nickel might be set to 2.2-3.4 to a paste formula active material. Although this reason is not solved 
clearly, it is thought that that specific surface area reaches [ the average valence of nickel / the valence of nickel ] 
several times with a bird clapper compared with the nickel hydroxide [nickel (0H)2] of 2.0, and reaction gestalten with 
the alkali electrolytic solution or cadmium differ has contributed the nickel compound of 2.2-3.4 to extension of a hfe. 
[0010] 
[Example] 

(Example 1) The alkaline battery was made using the negative-electrode board of this example with which the contents 
to the paste formula active material of a nickel compound differ, and the conventional negative-electrode board, and the 
relation with the nujiiherjiflcharge-and-discharge cycles until it reaches the content and life of a nickel compound of 
each cell was investigated. 

[0011] Th& negative-electrode board of this example was manufactured as follows. First, commercial nickel hydroxide 
[nickel2 (uH)^:J^put into^ttie^aecSfenickel container which knit nickel fiber and made valence 2.0] of nickel. Next, 
this saccate nickel container and the nickel board were immersed into 30-% of the weight potassium-hydroxide 
solution. And the saccate nickel container was connected to the positive electrode of a power supply, it connected with 
the negative electrode of a power supply, and the nickel board was energized. The amount of energization is an amount 
which serves as 5.8Ah(s) per lOOg. Thereby, it is nickel2 in a saccate nickel container (OH). It is nickel (0H)2 so that a 
part may be set to NiOOH (valence 3.0 of nickel) and the average valence of n i^jceLmayJ^gLSe Uo 2.2 . After NiOOH 
made the nickel compound which would be in the mixed state and picked out this nickel compound from the saccate 
nickel container, it rinsed and dried. And a nickel compound, the nylon staple- fiber 0.5 weight section, the ethylene 
glycol solution 24 weight section of 2% of the weight of polyvinyl alcohol, and the cadmium oxide were kneaded, and 
the active material paste was made so that it might differ in the range whose addition to the paste formula active 
material of this nickel compound is 0 - 3.0 % of the weight. In addition, the addition of mixture was adjusted by 
adjusting the amount of a cadmium oxide. Next, after applying active material paste S.Og to the charge collector which 
consists of a nickel punching metal, this was dried and the sheep Chemicals negative-electrode board was made. And 
the negative-electrode board of various this examples with which a sheep Chemicals negative-electrode board is 
charged by the well-known method, and the contents of a nickel compound differ was completed. 
[0012] the negative-electrode board of the various conventional examples with which the contents of a nickel 
compound differ ~ nickel (0H)2 instead of [ of the nickel compound of the mixed state with NiOOH ] — nickel (0H)2 
of the nickel valence 2.0 of 16 micrometers of commercial mean particle diameters It used and others were made like 
the example. 

[0013] Next, the well-known sintering formula nickel positive-electrode board was wound for each above-mentioned 
negative-electrode board through nylon separator, respectively, the winding formula group of electrode was made, and 
the sealed type alkaline battery of AA form was made combining the electrolytic solution which consists of this 
winding formula group of electrode and 30% of the weight of a potassium hydroxide. 

[0014] And it is IcmA to each cell. After charging for 90 minutes, the charge and discharge which discharge by IcmA 
to final-voltage l.OV were repeated, the number of cycles until it becomes 70% of initial capacity (the number of 
charge-and-discharge cycles until it reaches a life) was measured, and the relation between the addition of the nickel 
compound of the cell using the negative-electrode board of this example and the cell using the negative-electrode board 
of the conventional example and the number of charge-and-discharge cycles until it reaches a life was investigated. 
Drawin g 1 shows the measurement result, if the negative-electrode board (valence 2.2 of nickel) of this example is used 
to a cell reaching a Hfe in about 600 cycles if the negative-electrode board (valence 2.0 of nickel) of the conventional 
example is used from this view, the addition of a nickel compound can cover the expenses [ % of the weight / 0.05 ] of 
an effect, and when the content of a nickel compound becomes 0.5% of the weight, what can prolong the hfe of a cell 
up to about 800 cycles is known 

[0015] (Example 2) Next, the resistanc£welding time was changed, various nickel compounds were made so that the 
valence of nickel might be set to 2.2j(^8)3.0, and 3.4, and others made the various negative-electrode boards with 
which the valences of nickel differ likeThe above-mentioned example, and made the cell, using this negative-electrode 


board respectively. In addition, the addition to the paste formula active material of a nickel compound was made into 
0.5 % of the weight. And the same charge and discharge as examination 1 were repeated on the cell, and the relation 
with the number of charge-and-discharge cycles of a cell until it reaches the valence and life of nickel was investigated. 
The cell by which the valence of nickel used the negative-electrode board (negative-electrode board of the conventional 
example) of 2.0 also combines drawin g 2 , and the measurement result is shown. To a cell reaching a life in about 600 
cycles, if the valence of nickel uses the negative-electrode board of the conventional example of 2.0 from this view, 
when the valence of nickel uses 2.2 or more negative-electrode boards, it turns out that the charge-and-discharge cycle 
of a cell is prolonged up to about 800 cycles. 

[0016] (Example 3) The various negative-electrode boards from which the valence of nickel differs by different method 
from the example used by the examination 1 next were made, and the relation with the number of charge-and-discharge 
cycles of a cell until it reaches the valence and life of nickel was investigated. First, commercial nickel hydroxide 
[nickel2 (OH) : The valence 2.0J0.5 weight section and the nylon staple-fiber 0.5 weight section of nickel, the ethylene 
glycol solution 24 weight section of 2% of the weight of polyvinyl alcohol, and the cadmium-oxide 75 weight section 
were kneaded, and the active material paste was made. Next, after applying active material paste 8.0g to the charge 
collector which consists of a nickel punching metal, this was dried and the sheep Chemicals negative-electrode board 
was made. And the sheep Chemicals negative-electrode board was degassed in 30% of the weight of a pottasium 
hydroxide solution, and the Chemicals negative-electrode board was made. Next, it is 0.2cmA to the capacity of the 
Chemicals negative-electrode board. What carried out [ which should full-electric-discharge-carry out fiill electric 
discharge with current ] the overdischarge of the thing for 60 minutes for 30 minutes for 10 minutes' with the still more 
nearly same current was created. In addition, the so-called compulsive electric discharge which makes a positive 
electrode and a negative electrode reverse, and is connected to a power supply performed full electric discharge and the 
overdischarge. Moreover, full electric discharge, here is electric discharge which discharges the capacitive component 
of the cadmium of a negative-electrode active material, and ends electric discharge by final voltage. By the 
overdischarge after full electric discharge, it is nickel (0H)2. A part is NiOOH or Ni02. It becomes, the valence of 
nickel is set to 2.3 by the overdischarge for 10 minutes, the valence of nickel is set to 2.5 by the overdischarge for 30 
minutes, and the valence of nickel is set to 3.1 by the overdischarge for 60 minutes. And the relation with the number 
of charge-and-discharge cycles of a cell until it performs a charge and discharge test on the same conditions as 
examination 1 and reaches the valence of nickel and a life in each cell by which the valences of nickel differ was 
investigated. Drawing 3 shows the measurement result. When the negative-electrode board which carried out the 
overdischarge is used to a cell reaching a life in about 400 cycles if the conventional (the valence of nickel is 2.0) 
negative-electrode board which does not carry out overdischarge time from this view is used, it turns out that the cycle 
life of a cell is prolonged. This is because the valence of the added nickel hydroxide changed from 2.0 to the larger 
valence, 

[0017] Hereafter, the composition is shown about invention of some [ the inside of two or more invention indicated on 
the specifications ]. 

[0018] (1) In the paste formula cadmium negafive-electrode board for alkaline batteries with which a charge collector is 
filled up with a paste formula active material, and the aforementioned paste formula active material comes to add a 
nickel compound In the aforementioned nickel compound, it is nickel (0H)2. nickel2 electrochemically generated so 
that it might consider as a raw material and the valence of nickel might be set to 2.2-3.4 (OH) NiOOH and Ni02 The 
nickel compound which would be in the mixed state is contained. The paste formula cadmium negative-electrode board 
for alkaline batteries characterized by the content to the aforementioned paste formula active material of the 
aforementioned nickel compound being 0.05 - 1.0 % of the weight. 

[0019] (2) In the method of filling up a charge collector with the active material paste with which the nickel compound 
was added, and manufacturing the paste formula cadmium negative-electrode board for alkaline batteries nickel2 (OH) 
The saccate nickel container and nickel board which consist of nickel fiber which put powder into the interior are 
immersed into potassium-hydroxide solution, connect the aforementioned saccate nickel container to the positive 
electrode of a power supply, and the aforementioned nickel board is connected to the negative electrode of a power 
supply. The manufacture method of the paste formula cadmium negative-electrode board for alkaline batteries 
characterized by discharging until the valence of the nickel in the aforementioned saccate nickel container is set to 2.2- 
3.4, and making the aforementioned nickel compound. 

[0020] (3) nickel2 (OH) In the method of filling up a charge collector with the added active material paste, and 
manufacturing the paste formula cadmium negative-electrode board for alkaline batteries nickel2 (OH) Until it 
performs full electric discharge by compulsive electric discharge and the valence of nickel is set to 2.2-3.4, after 
degassing the sheep Chemicals plate which filled up the charge collector with the added active material paste The 
manufacture method of the paste formula cadmium negative-electrode board for alkaline batteries characterized by 
performing the overdischarge by compulsive electric discharge by the same current value as the aforementioned 


forcible electric discharge. 
[0021] 

[Effect of the Invention] According to this invention, it is nickel (0H)2. Since what was generated electrochemically is 
used as a nickel compound so that it may consider as a raw material and the valence of nickel may be set to 2.2-3.4, if 
little addition of the nickel compound is carried out at a paste formula active material, the charge-and-discharge cycle 
hfe of a cell can be prolonged. 


[Translation done.] 
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